This first meeting devoted to Antarctic geochronology was convened by Prof. Dr H. Miller at the Ludwig-Maximilians University of Munich, with the support of the SCAR Working Groups on Geology and Solid Earth Geophysics.
Today's wide interest in the subject may be judged from the fact that the workshop attracted 60 participants from 14 countries. Three full days were occupied with contributions on problems relating to the geochronology of West Antarctica, the volcanic rocks of the Ross Sea region, and the Antarctic shield and Transantarctic Mountains, and on the chronostratigraphy of the Cenozoic and offshore sediments. The papers presented showed that, in addition to using the wellestablished dating methods (K-Ar, Rb-Sr, U-Pb and 14C), Antarctic geochronologists are applying many of the newer techniques, such as 40ArP9Ar, Sm-Nd, Th-230 and Be-10, in their efforts to place time constraints on geological events. Although sustained systematic geological research in Antarctica has been undertaken for little more than 40 years, isotope geochronology has been applied there for 30 of them and its use is expanding rapidly. This parallel progression of geological mapping and absolute dating has had obvious benefits to the advancement of the science. Nevertheless, few things are simple in geology, and from discussions which followed almost every paper, it was clear that much work remains to be done. The need for care in interpreting radiometric data, particularly the treatment of errors, was continually emphasizd.
Two round-table discussions were convened to round off the meeting. Igneous and metamorphic geochronologists strongly felt the need for more high precision U-Pb analyses of mineral grains. However, the necessary instrumentation is extremely expensive and is not widely available. It was recommended that a list of suitable interested laboratories be drawn up and that they be encouraged to make their facilities more widely available by international collaboration. Marine geochronologists saw much scope in the application of tephrachronology and of the use of fission track studies in dating the units. The correlation of the onshore record with marine sequences offshore remains a major problem. The Antarctic record of the Cenozoic is particularly detailed and contains many glacial and interglacial intervals, with the potential of resolution down to 200 000 years.
Participants left the meeting with a clear message that Aniarctic geochronology is a thriving discipline which has much still to contribute to the geological understanding of Antarctica.
M.R.A. THOMSOX International Symposium on Antarctic Research, Hangzhou, 8-11 May 1989
The scale of China is vast and its capacity to affect world science similarly huge. When in 1980 China began to show an interest in the Antarctic it seemed to those nations already active in that field that something like a new era might be beginning. In 1984 Great Wall station was erected on King George Island in the South Shetlands and Chinese field observations began in the Antarctic. In the field season just past, 1988-89, China has opened a second station, Zhongshan, on the Ingrid Christensen Coast. An international symposium was clearly a good way of presenting the progress so far to the world scientific community.
The International Symposium on Antarctic Research was held at Hangzhou, Zhejiang Province, on 8-1 1 May 1989. There were 30 delegates from outside China, perhaps fewer than the organizers had hoped for to justify the 'International' part of the title. Invited speakers provided some valuable review papers (Arnold Gordon's account of Antarctic oceanography and the formation of bottom watcr was especially memorable) but the main intcrest was in the Chinese presentations.
The opening address was a review by Dong Zhouqian of the genesis of Chinese research activities in the Antarctic. Dong is director of the newly-established Polar Research Institute of China in Shanghai. He made it clear that of the programme's three phases -preparation, establishment of Antarctic stations and the transfer of scientific research --only the first two were complete. However, in the five years since the establishment of Great Wall station a substantial amount of research had been accomplished. Of the 119 papers on the programme, which involved several parallel sessions, 79 were by Chinese scientists.
Clearly, in an article of this length it is not possible to review such a wide field and nor is it easy to summarize.
Anyone wishing to know what was presented will have to wait for the symposium volume, which the Chinese expect to be published by China Ocean Press early in 1990. Here I can do no more than give some broad impressions.
China still has to find the themes necessary to support a balanced and integrated research programme. Many of the papers indicated very clearly the ability of Chinese scientists to do work of high quality supported by state-of-the-art technology. A study of atmospheric aerosols at Great Wall station using proton-induced X-ray emission and another using ion-specific electrodes to investigate the possible mechanism of fluoride enrichment in Antarctic krill and its relation to geochemistry were examples of these. Earth sciences and oceanography received more sophisticated attention and led to some interesting conclusions. Studies of plant remains in lake sediments on the Fildes Peninsula using scanning electron microscopy and electron microprobe analysis have confirmed the understanding of climatic fluctuations in the Cenozoic obtained through glaciological and geomorphological observations. However, some of the papers seem opportunist in their structure rather than contributing to a long-term programme. Water-chemistry studies based on analyses made on a single voyage do little to add to our understanding of the Southern Ocean. A study of the terrestrial plants of Fildes Peninsula produced nothing new and even more seriously, seemed to ignore the previously published work in this field. Perhaps the strangest paper combined the high-technology of laser Doppler flowmeters with traditional Chinese medicine in a study of superficial blood flow over selected acupoints which are claimed to reflect cardiac and intestinal conditions.
For Chinese potential in Antarctic research to be fully realized future work must contribute to a carefully-planned strategy. Building on its recent experience and consultations and collaborations with established Antarctic research organizations, China is currently developing this strategy. The Institute of Polar Research under Dong Zhouqian is recruiting staff to carry out this programme and we may expect to see a very significant advance at the next Chinese Antarctic Research Symposium.
W. N. BO~XER

Life at Low Temperatures, Royal Society, London, 1-2 June 1989
This was a well-attended two-day meeting organized by R.M. Laws and F. Franks, at which 12 papers were presented covering a wide range of topics. They will be published together with the lively discussions.
Correct water management is the key to survival at low temperatures. In 'freeze tolerant' organisms freezing is confined to the extracellular spaces which protects the cell contents from freezing injury. 'Freeze resistance' depends on supercooling, a survival mechanism that relies on a thermodynamically highly unstable state. Many factors are involved in correct water management: low temperature reduces reaction rates and increases the viscosity of fluids, inhibiting diffusion; at the so-called 'glass temperature' no diffusion can occur. Removal of water by freezing changes the osmotic equilibrium and a primary cause of freezing injury involves disruption of the plasma membrane; however, cold acclimation can alter the behaviour of Ihe membrane in a reversible way. Other key adaptations include biosynthesis of antifreeze substances, and biogcnic ice nucleators and preventers.
In terms of whole organisms low temperatures control distribution, acting in three ways: involving lethal and nonlethal effects below a threshold temperature, and effects due to low rates of processes (non-lethal and non-threshold).
A series of papers considered various aspects of coldtolerance in micro-organisms, insects and other arthropods, intertidal invertebrates, polar fish, and small mammals. Mechanisms include biochemical processes, metabolic rates, physiology, behaviourandextended life cycles. Hibernation in small mammals is a special case, and reversible freezing of amphibians and terrapins was described.
Finally some of the economic implications of low temperatures, such as reduced yields and crop loss, the effects of temperature on crop distribution, and the creation of new varieties by breeding and genetic engineering, were examined. Cryopreservation of biological material from microbes to mammalian embryos has been achieved, but much remains to be done.
